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{f^a^VW^A^UTo ntCU jtufag? 4 <7)NM 

os h7^^^^y-^^f)^- hmjEfei-^s-r^ 
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(5) £k±<D—m<Dmft&&9i&^ &<d7*y?<<(* 

- K#«»Lfc#«£tttt5»». 

3 1 mnesi i commm^ t mmm 2 <Dmmt 

fci"*, «**2^fS*^*ffl«mU«3ftt*'*-5T^ 

[0001] 

vHr>"#- (active image sensor ) ^ 4#t£> ^ffll^uti 
[0 0 0 2] 

tt, «?CMO SIlf4i*il5NMO S h^v^ 

[0003] TP?-* * — if-tis^&iEimm&mi 

«fc NMOSf>7^^ 
T 1 (7) KW >(i5tJE«JEjEVBfc. y— ^tty^h^ 
-Y;*— KDp^ffi(c*tt-ett*^^u$ixT*3 9. * 
^7^b^^KDp(0»g%S^TV^o NM 
OSh7 V ^ * T 2 O K W ^f4S9E*EE«£E«V B 
{£, V — ^^NMOS h7^^T30KWW:, 
tfry-M47th^t- KD p ©«*K*^Jx 

[0 0 04] T^T^^-f^— >H?Vim, 7t 
t-KDp-C**t«*Pt5i:, *ft*:««flr#K*» 

Lth7y^^T3^y-^^?)ai^t5o — iioss 

ov^T, H2cD^>r $y^BS«rt>l:eS6tBL<lllB 

fc*ru H2tt»w<ofcft(ott»ia-e*>9s 

[0 0 0 5] il^f-^-S LO^U^^S h^^v?^ 

3^y-^CA^$^ ^h7y^^T3?ron 
i^tSo BtPfi (1) <£>»S\ h5>"^#Tltti«of 
f 0>#t«gfc:<fc«9. r©l*y-KAOtEVINtt, 
>'v ? ^^T2 N T 3 *STiii|S*iXfc«, readou 
tB^bviittaj*Sti5o n#RB (2) 

^ T 1 f± V ± y Mt-*§-R STO/^/M SrSttT o 
nM&?>. /- KA^tlffiJc^{kSr^DS^r5 0 -t LT 
BfPS (3) OB#, h7^^TlliBt;of 
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te^^tLfcm, readoutSHV2iltfflA5 
[0 0 0 6] — j&<E»f^ — >Hr>lH2, _ba*L*:J:5& 

T x «EflK4MftVB* *5±l5ffl**BSMftr e a d o u t 

[0007] 'cMosftflftcs^t, ^r^v^:/^ 

fc±t/r e a d o u t MDUftttV^T t + 

[0 0 0 8] HI, 3fc±*Ui, ttJBEiB^jRVB, 20 
tfr e a d o u t HHMfttt* tl^tl h 9 * T 1 , 

T2(DKWy, t3itff7^?T3©y-7 (n 

i©y-^iih7^?T2^-b (#?y >"y 

^-ytyffctSiiltlStNMOS h7V^^^3fi 
[0 0 0 9] 

>vx&, 77tYp4*—Y mm) x-mtoztitcitm 
(ommuz^ %:<D%r-7* h^>r*— Kriic, 

^^Tl, T2, T3 J:0ft5— <a^Btmb|HlKS:#»J 

[0 0 10] ^rrr% *359itt, fiin2oOT^r 
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2 2) 

Was 

1 1 »l©7tf^t-KDl COHfil^S 
JfiStU »ffili»l<^NMOS h7>"^^M10y- 



1 CDNMO S h7^^Ml, 

I2 0NMOS h7y^^M2^y-^l:^77 P ^^ 
;JxT:fe9, ^l2(^)NMOS F7>^^M2 

h^t- KD 2 fcitf-tOlRffl^I 2 ONMO S h 
7>^^M2, <C5>D 5 ^HUlB^l*3±U ? ^2 0NMO 
S h7>^^Ml N M 2 (O Kl/^^li. $30NMO 
S b7y^^M3(Dy-7^J:t;i4C0NMOS h y 

t5itfS4©NMOSh7^?M3„ 




(DNMOS h?y^?M3©y- H*y iry Mf-^R 
ST^^^^^H, ^4(ONMOSh7>^^M4 

CONMOS h^>v>^^ioJ:^^tiiLfflC0^4c7)NM 
O S h^^y, Sr^TU 

ttT. S fcfii 2 o h ? y ? M 2 i5B(fES 2 (OIR 
ftts 2©B*^V^S:$mo n t45i, HufSfU 

iitfoniftSi, /-KB«>«EE3fl«Sijo«BE«j:«» 
y-feyHttRSTOl»*ii:f,fc»3^h7 
:xv*:**M3 tfSStfo f f iiot, S40h7V^ 

^M4(^y^^y- KBotffiffiicffiStSi2<z) 

¥itff^)f^ % SIlcDy* Y?41t— KD lXli»2 
h^>f KD 2 3fiS«*lLfc#fl[ t LT^^ai^ 

tulS^lOalJRm^-S I Xtt*2(05MMi*S 2<DmJl 
s</ls* tti l(Dh7 >i?X#M 1 Xte^ 2(^)h 

7^^M2^o f f (cLfc^ l3<Dh7^? 
M3^yir^/ bf&#RSTfcJ:9 o n tt^-tlcj: 
19, y- KBOtEEIfcy ir>^ hi"*:: t^Sit 
5. LM?r ft 5 7 ^ r ^ ^ ^ - ^ir y 

2 ] ffiEM 1 0>»R«# S 1 £ HtfflESS 2 Oil 

<. SJEI3IDNMOS h7^^^oni:4 

[0 0 0 1] 

vHrVU" (active image sensor ) x *KH31 N #ffl!BE/±} L 
[0 0 0 2] 

tt, i?CMOSlST*41§tl5NMOS 

[0003] r^7 i ^-y^y-i/-fe^i^oiH]s§[i]^iii i 
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t i <^ k w>tt^ffi«EjSVB{^, y— ^f^y^-h^ 

OSh7 ^T2(DKK ^ttStrfE^JESJEjS V B 

td, y-^liNMOSh^^^TS^KWyC, 

[0 0 0 4] ry^^y-^irviH*, y^hyV 

KD p T?#««:J8*n1-S t , -t*t*r«*flr 
Lth7^^T3oy^^Hi*t5o -Jgcogg 
ttJL^«y-^^n!7i:(^DT*fc5o -t^f^ftJSa^ 

t5 0 tztzL,^ m2\tMW<ntzih<Di8\mmx'%>'o . her 

[0 0 0 5] 5fc"f\ al^ft^-S L^^/U^^S h7>iSx 
^T3(DV-^(CA^Sn, !^7^^T3^on 
l-i-So (1) ^0#, h7^^Tl(j:4^of 

f^ottffiJ-fct). ^©i$y-KA©«EVINIt Y"7 
y^H2, T 3SrgTii«Sftfc«, readou 
t*a»feVl£LTttl*S*L5. ^fPI (2) CD03\ 

^TKiDt^ Mff R S T (£>^7W* £rgtfT o 
n(^9, y- KA<D*ffi|£*ffcSr£C£*5 0 ^Lt 

(3) OB#, h7y^^Tl(j:St;o f fC* 
9, y - KA^lEV I N fj: h 7 y v?^ ^ T 2 , T3t 
readout»^bV2iLTlB*S 

n^>o w±^e>. <tfv2-vi**fl[tftat5ri 
[ooo6] — «<o>f y— s*fe>"ifM\ ±JBUfcJ:5fc 
co r% #*^**^Ki3v^>f y— ^<oti«**fci-<3D 

fcft. W«»»ttWim*IISL, ytjybttfURS 
T\ «1BK*86VB, *S±tftH**aM*r e a d o u t 

[0 0 0 7] CMOSSiCS^?:, #7^r>r^y 
-^•fc^*tt*^*tWlfll*|»ST, ytyhflUMI 
RST<©2*0»JW*|SrttfflUT*5 9, rttfettv^tt 

r e a d o u t WWftttV^-f ttf>^JR«: **** t i~ 

[0 0 0 8] HI, 3(Cin«. «JBEjS^j»VB, *3cfc 
^readout ifiaWfttt-tix-Ptt h 7^ * T 1 . 
T2©KW^ *3<fctJ ? h7 y^^T 3<7>y— ^ (n 

i (^y— ^ii h7^^^T 2<dV— h wy^y^y 
y— i^-fe^i t)8tt«iNMOS h7>^^^3i 




[0 0 0 9] 

^^TU T2, T3 <t 9*5— jfi^W5ffiLlHlKS:#SU 

[ooio] ^rrr% tsgrrs 2o^r^f 

ffcU :Waot, ^«[e]S&©E««S/K MitXgcD 
[0 0 1 1 ] 

ffi*ra«fti*BI»l*a;-eH!1Wi-S^4:teJ:0. 2o©7 

[0 0 12] *^©*fflSSHiUf5££^i- 
ST^f^^^-^tyfd I107^h^t- 

KD i (DftfittSBfiSix* mm&m l ©nmo Sf7> 
^^Mi coy— ^{c^^^/u^ttT^D, ^©Hi© 

NMOS F7^^Ml(Oy- hl*%ZKDm$Os^-S 
lM^7 p ;^jx5, Jgi07*h^*-KDij3j: 
WOl^fflOlKDNMOS b?^?Ml, SI2 
^7th^t-KD2(7)ISfj:iii$ti, ii(j:l2 
©NMOS h7>^^M2^y-^l:i/^7 P ;^tlt 

jSE2(OatR«*S 2fc*y7 p /uSix5. f?2©:7;*-}^ 
^ KD 2 ± * (^Mffl^I 2 (ONMO S Yyiy 
i?x?M2, ftbr;i:|Sit5j:t;S2 0NMOSh7> 
^^Ml, M2(DKWV(t I3ONM0S t>^> 
v J ^^M3(Oy-7joJ:t;i4^NMOS h7>^^ 
M4©^- h y^U$tbT*3 0, 3?3:ioJ;{/f§4© 
NMOS h7>y^^M3 D M4 © K ^teV^T tb 

iSm{4fc{g;m^2SI^(DmJE«^l9m^5"5I^ 
affijRVCfC^^^/uSJxTiSt), !3©NMOSb7 

^4(^)NMOS h7>v ; ^^M4^y- ^{^S^ 
fflL(Z)tH*itt*S*>5, yt7bffl(Ol3^NMOS h7 
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$ 1 O b 7V 1 1 (DlRflf S 1 (^ffl 

^/^SrgttT. 2 tf> h7^M2^ 

2 0lMfS 2©m^VW*£rgtfTo ni45J:, 
l4^h7^^^M4tt, 4|(Oh^y^^Ml, 
M2, M3 N M4(DfaSt*fe5y- KB©mjGEl-*S^ 
t5»l©¥«lE*y^^6liJAt5. 313 
©NMOS b^V^^^M3tcy ir-/ Mf^RST^A 
^^iit^Wo n t*5<b, KB©®EE^SiJ©H 
EEflttfc:«iSPLfc«, y-byH8tRST©»4tttl: 
$3©h7y^^M3ffi^o f f tftot, 314© 

i-sfR2o5p««Edsa*sn5. tut, m^i2 

iigl©W®EE©^. Il^)7th^t-KDl 
Xli»2©7* h^>f KD 2^*PLfc3tftt LT 

*U gHOSStft^-S IXii»20lRflfS 2©ffi;fj 
/<;i/xS:»4tt8l^ h 5 y^^M 1 XttSI 2 © h 
7>^^M2^o f f icLfc^, $3«)h7^? 

9, KB0>*Ett«ry -fey h-T5o 
[0 0 13] Jgl©il4R{f-^S 1 i» 2 S 2 

3 0NMOS h^Vv^^o nfc*S^IBttpraE«BE 

[0 0 14] r^r^^vr^^—^-fev^cotSf^Sr* 
££>££#;©£ 5fc*5o 

(1) pT3E«ES:i««ffifcW9»*.5i, *1 (*fcfi 
12) (ONMOSh7>^^^i (4fc«»2) © 
31^ffi-9-Offl*^/V^SrS*tT o ntC*9. I4(DNM 
OS h7y^*tttoy- ME*KftStS«ffiI 

(2) i3(ONMOS h7^^^^yiT7 Mft^ffi 
£}s</UX&§:tfX o nl:45i> ^ 4 ©NMOS 

(3) -BraEWESrttWfltfcWO*** j&i (Sfctt 

§2) <z>a^«#^b^/^ttaa**ixi st , *i 

f4^2) ©NMOS h^v^^fSo f f 0>20tttfcfc 

5 0 

(4) i3ONM0S h7V^^^y Mft^ffl 

h«E3&sy-fey ^4 ©NMOS h 

7^^(j:o f f OtttBfcft*. 

(5) BJLJi©»fp«ri»9igU #7*h^>f*-K*« 

[0 0 15] 



(9) 
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[0016] ^mm 

T-fc£ 0 1 1 ©7^- h ^ KD 1 J 
ti. Hi(i$ i onmo s f 5 y ^ i © y-^ i: 

MOS h7>v ? ^^M20y-X(C^77 P /l/^tlT^ 

[0 0 17] ^3£DNMOS h7^?M3(OV- * 
f3, Sl*5it;S2(Z)h7>'^^ (Ml, M2) W# 
OKWV, ^t^l4£7)NMOS h7^^M4 

<o?— Mc*y^*ixT*50, »3*5J:t«B4«>h9 

(M3, M4) j^t<£> KW >fi"sr^ttJEjSV 

[0 0 18] |gl, H 2 <£>31tR{f -5§- (SI, S 2) 
tfJty hflf R S T©ffl 9 *iSrl*R|«««l 

rT« IffiSiv c©ittS:9l 5ifti5 r i I: J: 0 , SI 
1, l2(D7th^t-K (Dl % D2) l^iOSSiq 
£*Lfc5fe££r, S4(ONMOSh7^^M4^y- 
^Cfe^WMr e a d o u t 

(«itf3Vtovft« \z.WY>&7LZ>z.btm 
[0 0 19] H5lciS*ixfc>f ^-^*^r4. *3B91 

mmznmmz%mL<tih(Dx~&>z> 0 ::myt 

[0 0 2 0] ^PJT*fl±T^P*9^ofc^^ h^t 
— K (DltD2) ^#ltlo©*fiiftoTt5 
9, 1 1, I2 0l«f|^ (SI, S2) fcitfyty 

bft#RST<^«]5«ix.Sr^FPflSiJ©J»L. ^^TpJ^ 
«JEagvccD«t£Sr«]f9lft*.5r. itcj; 9, *J8SEttiL 

[0021] Hecio, *mm<D&mmmisMi£*m 
[0022] pr««aESRvc^i««aEtttt ov) ms> 

S<b#, » 1 O h 7 y v^^^M 1 tt» 1 ©IRflf S 1 
(DmtJy</^^ (5 V) SrgttT o n i&£ 0 Ej6^os# 



PS (a) <7)R#, ^40h7^^M4lt 7 — KB CD 
dout^tfflAtSo o£«9, ft l o^p«mJ£V owt: 
(5V) ^3©NMOS h7^#M3l:lt5i: 

(b) Sr»T9J(0«JBEffl[^«»r5. 

[0 0 2 3] B#PS (c) <£>B#, V-tiy hiB^rtDttijl'^ 
*ttl£*£:h,. S§3<£> h7V^^M3IWt;o f f #c 
tttfcS. r^»4©h7>^^lt y-KBOl 

2^f^ 0 ^Ofg2£|glO¥«SJ£<£>M (V ou . 
2-V out 1) H\ Sl©7th^t-KD1 (fc5 
\,^&B2<D7* Vyj*— KD 2) ^ftjLfc*«t^ffi 
S-TS. o^T\ pT««EE«VCS:(S:«BEttll6 (0 V) 

U |l(Dh7y^^MUo f f«ffi^i"5 0 
[0 0 2 4] (d) -ett, ^3<7) h9 y^^M3 

*ytyHlt©Hi*/^ (5V) SrSttTonfc* 
9. :tiCJ:ot;- KB(D«JEEte£^«EiSVC<D 
(0 V) fciS-^Jt, KBO«JBEfiSry-fe^ h-t 

[0 0 2 5] OV^, 7th^t-KD2^S&tfc 
7fe«5rS!^5i-fi, HOh7^^Mltil^)I 
#^f-^Sl£r, ^2£D h7^^M2 £ Ifl 2 <7>iltRft 

[0 0 2 6] ^icOil^if^S 1 £SS2<7>»SWa-S§>S 2 

(7>^/u^cDa^«FW^fi*sr.ifi/«e<. 130 

h 9 V * M 3 ^ o n left 5 fl#Rfl «pT^«JBES V C ^ 
[0 0 2 7] 

{C*tU NMOSh7y^^^4& -t LTStt^lr 

[0 0 2 8] Lf^ot, 6 4 0 X 4 8 0 

7th^t-K)5i6 4 0X4 8 0l, NMO S 
h7^^ iS5««Sr*ix-Pix6 4 0 X4 8 0X 3i 

7tb^t-K^6 4 0 X4 8 0R N 
MO S h7>^^^6 4 0 X 4 8 0 X 2R gEtt*^ 
640X480X1. 5{@, T^T^, £*4NMO S F 



(10) 



2000-224482 



5„ ±ot, *«[E]SSoSS^(wffiacO^:*I^|iJ^/4SnI 
[0 0 2 9] Sit, *^^T-^^(Hl8S(ifffi*B.oSiJW 

[0 0 3 01 W±JC*f*LV->IIJi^JSrW^L-fc* s » 
S«^B*D Lfc*^ fir- , *3§?§ WffiW fc ®igc£ 

aft \.te^$mfoX'&m<o : £W} s $>m&$:im7Lz> z. t ^-e # 

[Hi] ^ScDT^^^-^VI^IeIS&IIIT- 

fc5o 

[|H 2] Hlt?^S*bfclelK«>f^»^W5V^H-e*> 

[B3] «*ffi©T*^-r^*— s^fev-fr-e*!***!, 
5-T ^ -v'irv-y-cD^ieglllT-fcSo 



[H4] *^§ew3IJg^JJcJ;5T^x^7'-r^-v 5 -fe>' 
f-»lHl^l2T-fc5„ 

[IH5] «sjl;i57^f^^^-^tytt« 
[06] H4-e^Stt5leIK03f^»^>r 5 V^BIT?*> 
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